General information
All manipulations were carried out under argon using standard Schlenk techniques.
All glassware was oven or flame dried immediately prior to use. All solvents were purified and dried according to standard methods prior to use, unless stated otherwise.
All reagents were obtained from commercial sources and used without further purification. Thin-layer chromatography (TLC) was performed using 60 mesh silica gel plates visualized with short-wavelength UV light (254 nm). Silica gel 60 (200-300 mesh) was used for column chromatography.
1 H NMR spectra were obtained at 400
MHz and recorded relative to the tetramethylsilane signal (0 ppm) or residual proton-solvent. 13 C NMR spectra were obtained at 100 MHz, and chemical shifts were Into a dry sealed-tube was added N-allylbenzamide (0.1 g, 1.0 equiv), NBS (0.17 g, 1.5 equiv) and freshly distilled ClCH2CH2Cl (10 mL). Then the reaction mixture was placed in a 100 o C oil bath and stirred for 24 hours. After cooling to room temperature, the mixture was quenched with saturated aqueous Na2SO3. The aqueous phase was extracted with CH2Cl2 (2×10 mL), and the combined organic layers were washed with brine, dried with anhydrous Na2SO4, filtered, concentrated and purified by column chromatography (EtOAc/PE = 1/10) to give product s1 (0.12 g, 80% yield), s1 is a known compound. 147.4, 130.7, 128.7, 127.4, 126.8, 126.4, 20.3 .
5-(bromomethyl)-2-(4-bromophenyl)oxazole (s2)
Following general procedure A, from 4-bromobenzoyl chloride 1.0 g, 5-(bromo-meth-yl)-2-(4-bromophenyl)oxazole (s2) was prepared as a white solid (1.07 g, 81% yield). s2 is known in literature. [ 6, 147.8, 132.1, 127.9, 127.6, 125.9, 125 .3, 20.1.
5-(bromomethyl)-2-(2-bromophenyl)oxazole (s3)
Following general procedure A, by using 2-bromo-benzoyl chloride 2.0 g, 5-(bromo-meth-yl)-2-(2-bromo-phenyl)oxazole (s3) was prepared as a white solid (2.0 g, 76% yield 1, 134.7, 131.6, 131.4, 127.9, 127.5, 127.3, 121.2, 20 .0.
5-(bromomethyl)-2-(2-fluorophenyl)oxazole (s4)
Following general procedure A, by using 2-fluoro-benzoyl chloride 1.0 g, Into a flask was added ethyl 1-tosl-1H-indole-2-carboxylate b (1.0 g 1.0 equiv) and THF (10 ml). LiAlH4 (0.28 g, 2.4 equiv) was added to the reaction slowly at 0 ℃. The reaction was stirred overnight at rt. Ice water (100 mL) was added carefully to the flask to quench the reaction. The reaction was extracted with ethyl acetate (3×100 ml).
The combined organic layers were washed with brine, dried with anhydrous Na2SO4, filtered, concentrated and purified by column chromatography (EtOAc/PE = 1/1) to
give c (0.5 g, 57% yield).
Into a flask was added (1-tosyl-1H-indole-2-yl) methanol (c) (1.0 g, 1.0 equiv). CHCl3
(20 ml) and SOCl2 (5.92 g, 15.0 equiv) were added to the reaction under an inert atmosphere. Then the reaction was stirred for 3 h at 85 ℃ before cool down to rt. The extra SOCl2 was removed by distillation under vacuum. The residue was carefully diluted with water (100 ml), extracted with ethyl acetate (3×100 ml). The combined organic layers were washed with brine, dried with anhydrous Na2SO4, filtered, concentrated and purified by column chromatography (EtOAc/PE = 1/5) give 2-(chloromethyl)-1-tosyl-1H-indole s5, which is known in literature [2] (0.82 g, 82%
3-(chloromethyl)-1-tosyl-1H-indole (s7)
Following the similar procedure to general procedure B, 3-(chloromethyl)-1-tosyl-1H-indole (s7) was prepared in three steps (0.2 g, 45% yield), which is known in literature. 2, 130.1, 129.1, 127.0, 125.4, 125.1, 123.6, 119.9, 118.9, 113.8, 37.5, 21.7 . In glovebox, to a mixture of anhydrous chromium(II) chloride (1.2 mg, 0.01 mmol), 1,8-bis((S)-4-ethyl-4,5-dihydrooxazol-2-yl)-9H-carbazole (L4, 4.6 mg, 0.013 mmol,) and Proton Sponge (2.8 mg, 0.013 mmol) was added DME (0.2 ml) under an nitrogen atmosphere. The mixture was stirred vigorously at room temperature for 2 h before it was transferred into a vessel charged with Zr(Cp)2Cl2 (25.8 mg, 0.1 mmol) and
Manganese powder (11 mg, 0.20 mmol). Then.5-(bromomethyl)-2-phenyloxazole (s1) (47.6mg, 0.20 mmol) and 3-phenylpropyl aldehyde (13.2 mg, 0.10 mmol) were added in succession. The resulting mixture was stirred at -10 ℃ for 24 h. After the full consumption of aldehyde, the reaction mixture was diluted with ethyl acetate and the resulting suspension was filtered over a pad of silica gel using ethyl acetate as eluent.
Volatiles were evaporated in vacuo. The residue was purified by chromatography (EtOAc/PE = 1/5) to give the desired product 3a. Yield: 56.7% (16.6 mg, 0.057 mmol) [3] . and Proton sponge (2.8 mg, 0.013 mmol) was added DME (0.2 ml) under an nitrogen atmosphere. The mixture was stirred vigorously at room temperature for 2 h before it was transferred into a vessel charged with CsI (26.6 mg), NiCl2 (0.05 mg), Zr(Cp)2Cl2
(25.8 mg, 0.1 mmol) and Manganese powder (11 mg, 0.20 mmol). Then s5 (63.8mg, 0.20 mmol) and 3-phenylpropyl aldehyde (13.2 mg, 0.10 mmol) were added in succession. The resulting mixture was stirred at -10 ℃ for 24 h. After the full consumption of aldehyde, the reaction mixture was diluted with ethyl acetate and the resulting suspension was filtered over a pad of silica gel using ethyl acetate as eluent.
Volatiles were evaporated in vacuo. The residue was purified by chromatography (EtOAc/PE = 1/5) to give the desired product 4a. Yield: 43 % (16.8 mg, 0.043 mmol).
[3]
